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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin bond grinding stone for metal precision polish characterized by doing 30 
volume % content of the abrasive grain of a carbonate at least. 

[Claim 2] The resin bond grinding stone for metal precision polish according to claim 1 
characterized by the above-mentioned carbonate consisting of at least one sort of carbonates in 
alkali metal and alkaline earth metal. 

[Claim 3] The resin bond grinding stone for metal precision polish according to claim 1 or 2 
characterized by the above-mentioned carbonate becoming by the particle with a mean particle 
diameter of 50 micrometers or less. 

[Claim 4] The resin bond grinding stone for metal precision polish with which a carbonate is 
characterized by consisting of 30 - 80 volume % and other mineral salt excluding [15-49 
volume % and the remainder ] the carbonate in resin. 

[Claim 5] The resin bond grinding stone for metal precision polish according to claim 4 
characterized by for the above-mentioned carbonate consisting of the carbonate of alkali metal, 
carbonates of alkaline earth metal, and/or these mutual solid solutions, and the above- 
mentioned resin consisting of a phenol, epoxy, polyimide, polystyrene, or polyethylene. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optimal resin bond grinding stone for metal 
precision polish for carrying out mirror polishing of the front face of the metal used for various 
industries, such as the wafer for semi-conductors, the accessories represented by the clock 
frame, a reflecting mirror for laser, an optic, a precision machinery component, precision 
measuring instrument components, and electronic parts, or an alloy. 
[0002] 

[Description of the Prior Art] Conventionally, the grinding stone containing a nature abrasive 
grain harder than a work material of superhard mainly like a diamond or cubic boron nitride or it 
is used for precision polish aiming at mirror polishing like wrapping or polish KUNGU among the 
grinding process or the grinding process. 

[0003] On the other hand, the chemical reaction in which induction is carried out by mechanical 
operation with a work material, and the finish method for producing the so-called 
MEKANOKEMIKARU are proposed using the grinding stone containing an abrasive grain or it 
elasticity [ work material ]. 

[0004] As a typical thing of this processing method depended mechanochemical Vora's and 
others "Mechanochemical Polishing of SiliconNitride" [J. Am.Cer.Soc, 65(9) C-1 40(1 1 982)]. 
Karaki's and others "working speed acceleration device in the mechanochemical polishing of Si 
single crystal" [a precision instrument, 46, 3 (1980)53-59], There are "the mechanochemical 
polishing of ferrite material" [the Japan Society for precision Engineering, 54, 3 (1988)146-151] 
and JP,64-64766,A of Ochiai and others. 
[0005] 

[Problem(s) to be Solved by the Invention] Having carried out mechanochemical polishing with 
wet using the elasticity grade [ CaC03, MgO, Si02, Fe 203, and Fe304 grade ] abrasive grain is 
indicated in silicon nitride and the ceramics by Vora's and others "Mechanochemical Polishing 
ofSilicon Nitride", and having carried out mechanochemical polishing of the Si single crystal to 
the Karaki's and others "working speed acceleration device in the mechanochemical polishing of 
Si single crystal" with Zr02 abrasive grain among the alkaline solution is indicated. Having 
carried out mechanochemical polishing of the Mn-Zn system single crystal ferrite with 
aluminum203 abrasive grain among distilled water, a sodium hydroxide, and the solution of 
hydrochloric acid is indicated by "the mechanochemical polishing of ferrite material" of Ochiai 
and others. 

[0006] Moreover, the grinding stone material which fabricated the abrasive grain of the metal 
excellent in reactivity with a work material, oxide, a nitride, a silicide, a boride, and carbide and 
the resin of polyacetal, polyethylene, acrylonitrile, polyphenyl sulfide, a phenol, and epoxy from 
the work material to elasticity is indicated by JP,64-64766,A. 

[0007] The former of Vora, Karaki, Ochiai and others performs mechanochemical polishing among 
more than using an oxide abrasive grain, and latter JP,64-64766,A is indicated about the grinding 
stone which consists of an oxide especially Cr 203, Fe203, and the oxide abrasive grain and 
resin of Ce02. Since the abrasive grain used for these consists of a stable metallic oxide 
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chemically The polishing effectiveness tends to be weak, tends to make a solvent intervene, and 
tends to heighten the polishing effectiveness, That it is necessary to carry out long duration 
processing and when making the front face of a work material into a mirror plane, and changing 
the finish of the front face of a metal or an alloy into a mirror plane condition especially, even if 
the blemish and muscle by the abrasive grain long-duration-processing-make it easy to enter, it 
is hard to remove thoroughly, and the problem of becoming easy to produce a wave is in a field. 
[0008] It is what solved the above troubles, and this invention hardens the abrasive grain of a 
carbonate by resin, and neither a polish blemish nor a muscle can go into a work material with 
the high polishing effectiveness easily, and it aims concrete at offer of the resin bond grinding 
stone for metal precision polish which can raise field relative roughness. 
[0009] 

[Means for Solving the Problem] this invention persons do mirror plane processing of the front 
face of the metal work material used for Si wafer for semi-conductors, the reflecting mirror for 
laser, or precision measuring instrument components. Using the place which was considering 
compaction of floor to floor time, and improvement in the profile irregularity of a work material, 
and the grinding stone which hardened the carbonate [ elasticity / abrasive grain / of 
superhard / nature ] by resin, if mechanochemical polishing is performed, mirror polishing will be 
made, The grinding stone with which the grinding stone which contains a commercial metallic 
oxide at this time contains a carbonate to performing mechanochemical polishing by wet 
[ through an acidic solution or an alkaline solution ] The knowledge of the effect of the front face 
on a work material, for example, stress, oxygen adhesion, oxide-film adhesion, etc. not arising, 
and having removed the blemish and muscle by the abrasive grain thoroughly as the intermediary 
mechanochemical polishing effectiveness also fully producing dry type and its effectiveness, 
having raised profile irregularity notably, and getting was acquired. 
[0010] This invention is completed based on above-mentioned knowledge. 
[0011] That is, the resin bond grinding stone for metal precision polish of this invention is 
characterized for the abrasive grain of a carbonate by carrying out 30 volume % content at least. 

[0012] Specifically, the abrasive grain of the carbonate in this invention can mention Li2C03, 
Na2C03, K2C03, KHC03 and NaHC03, Rb2C03, Cs2C03(Na, K) C03, MgC03, CaC03, SrC03 
and BaC03, and these mutual solid solutions. Among these, it is hard to produce a reaction with 
water or a steam, and reaches practically, and the carbonate of an extremely stable alkaline 
earth metal is especially desirable also from quality control. 

[0013] the abrasive grain with which it is 5 micrometers or less preferably the mean particle 
diameter of 50 micrometers or less preferably and substantially from the abrasive grain of a 
carbonate having activation so high that it being detailed, and improvement in the profile 
irregularity of a work material becoming remarkable, and the standard deviation of particle size 
distribution consists of a uniform particle within sigma — it is a particle with a mean particle 
diameter of 0.05 micrometers or less especially preferably. If this abrasive grain becomes under 
30 volume %, the improvement effectiveness of the profile irregularity of a work material will fall 
notably. 

[0014] The resin bond grinding stone for metal precision polish of this invention is that the case 
where 15-49 volume % and the remainder use [30-80 volume % and resin ] a metaled 
compound as a principal component, and also the abrasive grain of an above-mentioned 
carbonate consists of matter especially is desirable also from the reinforcement of a grinding 
stone. 

[0015] Although a limit is not received, especially the resin in this invention is a desirable thing 
since it excels in the dispersibility of the abrasive grain in the time of shaping of the moldability 
of a grinding stone, reinforcement, and a grinding stone, and other matter, when becoming with a 
phenol, epoxy, polyimide, polystyrene, or polyethylene. 

[0016] It is not what will receive a limit especially if it is the matter with which the matter is 
used for the grinding stone from the former also in this invention. Specifically The nature 
abrasive grain of superhard, a ceramic abrasive grain, glass, a whisker, fiber, and carbon can be 
mentioned. Still more specifically For example, aluminum 203, Si02, SiC and Fe 203, Fe304, 
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Cr203 t Zr02, Ce02, CBN and WBN, the (wurtzite mold BN), and a diamond can be mentioned. 
Moreover, effectiveness is high when the abrasive grain contained in the grinding stone which 
this invention person invented and carried out patent application on June 27, Heisei 3 is used as 
other matter. 

[0017] The hotpress of the resin bond grinding stone for metal precision polish of this invention 
can be carried out to the method of fabricating the grinding stone currently performed from the 
former, and it being also with after [ according to mixing and screen ] and metal mold about the 
start raw material which other matter specifically contained an abrasive grain, resin, or if needed, 
and it can be produced. 
[0018] 

[Function] With the frictional heat produced on the front face of the activity force inherent in 
the abrasive grain of a carbonate, and a work material, at the time of an activity, the resin bond 
grinding stone for metal precision polish of this invention makes the front face of an abrasive 
grain and a work material change into a primitive dissolution condition, raises activation further, 
and is producing notably the acceleration operation of the chemical reaction of an abrasive grain 
and a work material especially the surface etching operation of the work material by disassembly 
of a carbonate, and the so-called mechanochemical operation at it. Moreover, the resin 
contained in a grinding stone holds the abrasive grain and other matter of a carbonate, and is 
carrying out the operation make it easy to contact the abrasive grain of a carbonate, and the 
front face of a work material at the time of the operation which raises the reinforcement of a 
grinding stone, and an activity. 
[0019] 

[Example 1] Using the powder of various kinds of carbonates, and various kinds of resin, it 
blended, as shown in a table 1. and each sample was obtained. 

[0020] The grinding stone was produced as it is also at the sintering conditions which show each 
sample of the combination presentation shown in a table 1 in a table 2 the back according to 
mixing and screen with a **** machine. 



"0021] 
[A table 1] 
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[0022] 
[A table 2] 
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By using as the comparison article 4 the silica sol of marketing in this invention article 1-7 and 
the comparison article 1-3 which were obtained by the table 1 and the table 2, mirror— polishing 
finish was tried as it is also at the following conditions. 

Mirror-polishing finishing condition work material: The field, rotational frequency which ground 
the front face of the various metals shown in a table 3, or an alloy by 1 -micrometer diamond 
wheel : 200rpm processing pressure force : 150 g/cm2 polish method : Dry type assessment : 
Observation of the field condition of the field relative roughness of the work material in 
predetermined polish time amount, and the work material after 60-minute polish, and the faulted 
condition of a grinding stone. 

[0023] The result of the above-mentioned mirror-polishing finish trial was shown in a table 3. 

[0024] 

[A table 3] 
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[0025] 

[Effect of the Invention] The resin bond grinding stone for metal precision polish of this invention 
It has with the abrasive grain of the carbonate contained in a grinding stone, and the frictional 
heat generated on the surface of a work material at the time of an activity. Say that the 
dissolution and oxidation, oxide skin formation, and its coat clearance of SABUNANOMETA to 
order are repeated on the surface of a work material. It is the high grinding stone of the 
facilitatory effect of oxidation reaction, and has the remarkable effectiveness of making it 
improving also about five to 230 times, and getting in the field relative roughness (Rmax) of a 
work material compared with the grinding stone containing the conventional abrasive grain. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the optimal resin bond grinding stone for metal 
precision polish for carrying out mirror polishing of the front face of the metal used for various 
industries, such as the wafer for semi-conductors, the accessories represented by the clock 
frame, a reflecting mirror for laser, an optic, a precision machinery component, precision 
measuring instrument components, and electronic parts, or an alloy. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, the grinding stone containing a nature abrasive 
grain harder than a work material of superhard mainly like a diamond or cubic boron nitride or it 
is used for precision polish aiming at mirror polishing like wrapping or polish KUNGU among the 
grinding process or the grinding process. 

[0003] On the other hand, the chemical reaction in which induction is carried out by mechanical 
operation with a work material, and the finish method for producing the so-called 
MEKANOKEMIKARU are proposed using the grinding stone containing an abrasive grain or it 
elasticity [ work material ]. 

[0004] As a typical thing of this processing method depended mechanochemical Vora's and 
others "Mechanochemical Polishing of SiliconNitride" [J. Am.Cer.Soc, 65(9) C-1 40(1 1 982)], 
Karaki's and others "working speed acceleration device in the mechanochemical polishing of Si 
single crystal" [a precision instrument, 46, 3 (1980)53-59], There are "the mechanochemical 
polishing of ferrite material" [the Japan Society for precision Engineering, 54, 3 (1988)146-151] 
and JP.64-64766.A of Ochiai and others. 
[0005] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The resin bond grinding stone for metal precision polish of this invention 
It has with the abrasive grain of the carbonate contained in a grinding stone, and the frictional 
heat generated on the surface of a work material at the time of an activity. Say that the 
dissolution and oxidation, oxide skin formation, and its coat clearance of SABUNANOMETA to 
order are repeated on the surface of a work material. It is the high grinding stone of the 
facilitatory effect of oxidation reaction, and has the remarkable effectiveness of making it 
improving also about five to 230 times, and getting in the field relative roughness (Rmax) of a 
work material compared with the grinding stone containing the conventional abrasive grain. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Having carried out mechanochemical polishing with 
wet using the elasticity grade [ CaC03, MgO, Si02, Fe-203, and Fe304 grade ] abrasive grain is 
indicated in silicon nitride and the ceramics by Vora's and others "Mechanochemical Polishing 
ofSilicon Nitride", and having carried out mechanochemical polishing of the Si single crystal to 
the Karaki's and others "working speed acceleration device in the mechanochemical polishing of 
Si single crystal" with Zr02 abrasive grain among the alkaline solution is indicated. Having 
carried out mechanochemical polishing of the Mn-Zn system single crystal ferrite with 
aluminum203 abrasive grain among distilled water, a sodium hydroxide, and the solution of 
hydrochloric acid is indicated by "the mechanochemical polishing of ferrite material" of Ochiai 
and others. 

[0006] Moreover, the grinding stone material which fabricated the abrasive grain of the metal 
excellent in reactivity with a work material, oxide, a nitride, a silicide, a boride, and carbide and 
the resin of polyacetal, polyethylene, acrylonitrile, polyphenyl sulfide, a phenol, and epoxy from 
the work material to elasticity is indicated by JP,64-64766,A. 

[0007] The former of Vora, Karaki, Ochiai and others performs mechanochemical polishing among 
more than using an oxide abrasive grain, and latter JP,64-64766,A is indicated about the grinding 
stone which consists of an oxide especially Cr 203, Fe203, and the oxide abrasive grain and 
resin of Ce02. Since the abrasive grain used for these consists of a stable metallic oxide 
chemically The polishing effectiveness tends to be weak, tends to make a solvent intervene, and 
tends to heighten the polishing effectiveness, That it is necessary to carry out long duration 
processing and when making the front face of a work material into a mirror plane, and changing 
the finish of the front face of a metal or an alloy into a mirror plane condition especially, even if 
the blemish and muscle by the abrasive grain long-duration-processing-make it easy to enter, it 
is hard to remove thoroughly, and the problem of becoming easy to produce a wave is in a field. 
[0008] It is what solved the above troubles, and this invention hardens the abrasive grain of a 
carbonate by resin, and neither a polish blemish nor a muscle can go into a work material with 
the high polishing effectiveness easily, and it aims concrete at offer of the resin bond grinding 
stone for metal precision polish which can raise field relative roughness. 
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MEANS 

[Means for Solving the Problem] this invention persons do mirror plane processing of the front 
"'"~face'of'the7netarwork material used for Si wafer for semi-conductors, the reflecting mirror for 
laser, or precision measuring instrument components. Using the place which was considering 
compaction of floor to floor time, and improvement in the profile irregularity of a work material, 
and the grinding stone which hardened the carbonate [ elasticity / abrasive grain / of 
superhard / nature ] by resin, if mechanochemical polishing is performed, mirror polishing will be 
made, The grinding stone with which the grinding stone which contains a commercial metallic 
oxide at this time contains a carbonate to performing mechanochemical polishing by wet 
[ through an acidic solution or an alkaline solution ] The knowledge of the effect of the front face 
on a work material, for example, stress, oxygen adhesion, oxide-film adhesion, etc. not arising, 
and having removed the blemish and muscle by the abrasive grain thoroughly as the intermediary 
mechanochemical polishing effectiveness also fully producing dry type and its effectiveness, 
having raised profile irregularity notably, and getting was acquired. 
[0010] This invention is completed based on above-mentioned knowledge. 
[0011] That is, the resin bond grinding stone for metal precision polish of this invention is 
characterized for the abrasive grain of a carbonate by carrying out 30 volume % content at least. 

[001 2] Specifically, the abrasive grain of the carbonate in this invention can mention U2C03, 
Na2C03. K2C03. KHC03 and NaHC03, Rb2C03, Cs2C03(Na, K) C03, MgC03, CaC03, SrC03 
and BaC03, and these mutual solid solutions. Among these, it is hard to produce a reaction with 
water or a steam, and reaches practically, and the carbonate of an extremely stable alkaline 
earth metal is especially desirable also from quality control. 

[0013] the abrasive grain with which it is 5 micrometers or less preferably the mean particle 
diameter of 50 micrometers or less preferably and substantially from the abrasive grain of a 
carbonate having activation so high that it being detailed, and improvement in the profile 
irregularity of a work material becoming remarkable, and the standard deviation of particle size 
distribution consists of a uniform particle within sigma — it is a particle with a mean particle 
diameter of 0.05 micrometers or less especially preferably. If this abrasive grain becomes under 
30 volume %, the improvement effectiveness of the profile irregularity of a work material will fall 
notably. 

[0014] The resin bond grinding stone for metal precision polish of this invention is that the case 
where 15-49 volume % and the remainder use [30- 80 volume % and resin ] a metaled 
compound as a principal component, and also the abrasive grain of an above-mentioned 
carbonate consists of matter especially is desirable also from the reinforcement of a grinding 
stone. 

[0015] Although a limit is not received, especially the resin in this invention is a desirable thing 
since it excels in the dispersibility of the abrasive grain in the time of shaping of the moldability 
of a grinding stone, reinforcement, and a grinding stone, and other matter, when becoming with a 
phenol, epoxy, polyimide, polystyrene, or polyethylene. 

[0016] It is not what will receive a limit especially if it is the matter with which the matter is 
used for the grinding stone from the former also in this invention. Specifically The nature 
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abrasive grain of superhard, a ceramic abrasive grain, glass, a whisker, fiber, and carbon can be 
mentioned. Still more specifically For example, aluminum 203, Si02, SiC and Fe 203, Fe304, 
0203, Zr02, Ce02, CBN and WBN, the (wurtzite mold BN), and a diamond can be mentioned. 
Moreover, effectiveness is high when the abrasive grain contained in the grinding stone which 
this invention person invented and carried out patent application on June 27, Heisei 3 is used as 
other matter. 

[0017] The hotpress of the resin bond grinding stone for metal precision polish of this invention 
can be carried out to the method of fabricating the grinding stone currently performed from the 
former, and it being also with after [ according to mixing and screen ] and metal mold about the 
start raw material which other matter specifically contained an abrasive grain, resin, or if needed, 
and it can be produced. 
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OPERATION 

[Function] With the frictional heat produced on the front face of the activity force inherent in 
the abrasive grain of a carbonate,_and a work_material f at the time of use, the resin bond grinding 
stone for metal precision polish of this invention makes the front face of an abrasive grain and a 
work material change into a primitive dissolution condition, raises activation further, and is 
producing notably the promotion operation of the chemical reaction of an abrasive grain and a 
work material especially the surface etching operation of the work material by decomposition of 
a carbonate, and the so-called mechanochemical operation at it. Moreover, the resin contained 
in a grinding stone holds the abrasive grain and other matter of a carbonate, and is carrying out 
the operation make it easy to contact the abrasive grain of a carbonate, and the front face of a 
work material at the time of the operation which raises the reinforcement of a grinding stone, 
and use. 
[0019] 

[Example 1] Using the powder of various kinds of carbonates, and various kinds of resin, it 
blended, as shown in Table 1, and each sample was obtained. 

[0020] The grinding stone was produced as it is also at the sintering conditions which show each 
sample of the combination presentation shown in Table 1 in Table 2 the back according to mixing 
and screen with a **** machine. 



[0021] 
[Table 1] 
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70SrCO 8 (10) 






65CaCO a (5) 


* «M 5 K 




35BaCO, (2) - 20NaC £ (5) 






40 (KawSro.) CO, (4) - 15LiF (1) 






35S1-COS (3) - 20Cu (NO») J (5) 






30 (RbcuSro*) COs (3) - Pb (CliCOO), (5) 


^h; k 




30SrCO s (5) - 20BaCO, - 10KH, (C 2 0 4 ) (10) 


# >) 3-3- V 




95SrCO s (10) 
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lOBaCO, (5) - 5NaC 2. (1) 
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50LiF (1) -Pb (CH,COO) a (5) 
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[Table 2] 
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1 



By using as the comparison article 4 the silica sol of marketing in this invention article 1-7 and 
the comparison article 1-3 which were obtained by Table 1 and 2, mirror-polishing finish was 
tried as it is also at the following conditions. 

Mirror-polishing finishing condition work material: The field, rotational frequency which ground 
the front face of the various metals shown in Table 3, or an alloy by 1 -micrometer diamond 
wheel : 200rpm processing pressure force : 150 g/cm2 polish method : Dry type evaluation : 
Observation of the field condition of the field roughness of the work material in predetermined 
polish time amount, and the work material after 60-minute polish, and the faulted condition of a 
grinding stone. 

[0023] The result of the above-mentioned mirror-polishing finish trial was shown in Table 3. 

[0024] 

[Table 3] 
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